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(57)Abstract: 

PURPOSE: To eliminate the vertical streak defect of a 
displayed image by improving the horizontal scanning circuit of 
an active matrix type liquid crystal display device. 
CONSTITUTION: The horizontal scanning circuit of the active 
matrix type liquid crystal display device is equipped with a shift 
register S/R for successively generating a horizontal switch- 
driving pulse signal. Further, a fixed pattern- removing circuit 
(NOR) is connected, thus an advance pulse generated 
previously from the shift register S/R is received as a control 
signal and the output timing of a succeeding pulse having the 
rise of the same phase as the fall of the preceding pulse is 
controlled. Consequently, interference between pulses included 
in the horizontal switch-driving pulse signal is eliminated. 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damasfes caused by the use o£ this trcuislation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claun 1] The horizontal scanning circuit characterized by having the fixed pattern removal circuit which 
controls the output timing of the Mth step of late-coming level switch driving pulse which accepts the shift 
register for carrying out sequential generating of the level switch driving pulse signal from the output 
section, and the forerunner level switch driving pulse of eye N stage generated previously as a control 
signal, and has falling of the forerunner level switch driving pulse of eye this N stage, and a standup in 
phase. 

[Claim 2] this fixed pattern removal circuit — the forerunner level switch driving pulse of eye N stage — a 
control signal - carrying out - the second departure of eye a stage (M=N +1) - the horizontal scanning 
circuit according to claim 1 characterized by controlling the output timing of a level switch driving pulse. 
[Claim 3] Two or more gate lines arranged in parallel with X shaft orientations, and two or more data lines 
arranged in parallel with Y shaft orientations, The 1 st scan section which carries out line sequential supply 
of the gate signal at said gate line, and the 2nd scan section which carries out line sequential supply of the 
data signal at said data line. In the two dimensional address equipment which has the active element 
prepared in the intersection of said gate line and the data line, respectively in order to access the data signal 
which is chosen by the gate signal supplied from said gate line, and is supplied from said data line A shift 
register for said 2nd scan section to carry out sequential generating of the level switch driving pulse signal, 
The fixed pattern removal circuit which controls the output timing of the Mth step of late-coming level 
switch driving pulse which accepts the forerunner level switch driving pulse of eye N stage generated 
previously as a control signal, and has falling of the forerunner level switch driving pulse of eye this N 
stage, and a standup in phase, Two dimensional address equipment characterized by consisting of a delay 
circuit which delays the output from this fixed pattern removal circuit, and a switching means which 
answers the output which passed through this delay circuit, and allots a data signal to said data line a 
sampled part, respectively. 

[Claim 4] Two or more pixel electrodes arranged in the shape of a matrix, and the active element connected 
to this pixel electrode, The substrate which is having steadily the gate line connected to the 1st electrode of 
this active element, and the data line connected to the 2nd electrode of said active element, In the liquid 
crystal display equipped with the liquid crystal layer pinched by the substrate of one of these between the 
substrate of another side by which opposite arrangement was carried out, and both substrates The scanning 
circuit which generates the Mth step of late-coming level switch driving pulse which has falling of the 
forerunner level switch driving pulse of eye said N stage and a standup in phase by making the forerunner 
level switch driving pulse of eye N stage or the forerunner level switch driving pulse of eye N stage and 
abbreviation equiphase into a control signal is prepared. The liquid crystal display characterized by making 
it a forerunner sampling [ / N stage ] and the late-coming sampling corresponding to the Mth step not lap 
while sampling the video signal by which sequential supply is carried out to said data line. 



[Translation done,] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the active matrix liquid crystal display which consists of 
active elements, such as a thin film transistor formed in the intersection of the gate line and data line which 
were arranged in the shape of a matrix, and a corresponding pixel electrode. It is related with the horizontal 
scanning circuit for carrying out distribution supply of the video signal by line sequential at a data line in 
more detail. 
[0002] 

[Description of the Prior Art] In order to make an understanding of this invention easy, the general equal 
circuit of an active matrix liquid crystal display is shown in drawing 8 as a background technique. This type 
of liquid crystal display is equipped with two or more gate lines or gate lines XI which were arranged in 
parallel with X shaft orientations, X2, — , two or more data line or data lines Yl and Y2 which were arranged 
in parallel with Y shaft orientations, and — so that it may illustrate. An active element (TFT) Tl 1, T12, T21, 
and T22, for example, thin film transistors, and — are formed in the intersection of each gate line and the 
data line. Moreover, it corresponds and liquid crystal cells LI 1, L12, L21, and L22 and — are also formed. 
Each gate electrode of TFT is connected to the gate line, the source electrode is connected to the data line, 
and the drain electrode is connected to the corresponding pixel electrode of a liquid crysted cell. In addition, 
each liquid crystal cell consists of liquid crystal pinched with the pixel electrode and the common electrode 
COM which counters. 

[0003] Each data line Yl, Y2, and — are connected to the common signal line SIG through the 
corresponding switching transistor SI, S2, and — , respectively. A video signal is supplied to this signal line 
SIG from the exterior. The horizontal scanning circuit is connected to the gate electrode of each switching 
transistor. This horizontal scaiming circuit impresses the level switch driving pulse phi 1, phi 2, and ~ to the 
gate electrode of a switching transistor one by one synchronizing with level clock signal HCLK inputted 
from the outside. On the other hand, the gate line XI, X2, and — are connected to the vertical-scanning 
circuit which is not illustrated. 

[0004] Next, actuation of the circuit shown in drawing 8 is explained briefly. If the vertical-scanning circuit 
which is not illustrated is driven, a gate line will be excited by line sequential and TFT will be chosen for 
every line. If a horizontal scanning circuit is driven and a switching transistor is operated by line sequential 
at this time, the video signal supplied to the signal line SIG will be sampled by each data line one by one. 
The sampled video signal is written in the liquid crystal cell which carries out sequential correspondence 
through TFT chosen for every line. Thus, the sampling data of a video signal will be written in the liquid 
crystal cell of point-sequential and each. 
[0005] 

[Problem(s) to be Solved by the Invention] Next, with reference to drawing 9 , Object of the Invention is 
explained briefly. The horizontal scanning circuit shown in drawing 8 consists of shift registers etc., and 
outputs the level switch driving pulse phi 1, phi 2, and — one by one. When it thinks on logical level, it is the 
pulse phi 1 of a forerunner. Late-coming pulse phi 2 It is designed by the appearance not lapping. However, 
since sagging etc. is in the standup and falling of a pulse in fact, the case where a jitter arises and it laps 
partially arises. That is, the adjoining pulse interferes mutually. It is dependent on the electrical property of 
each device in each stage of a shift register, and the amount of this jitter is the thing of a proper. Therefore, 
it is fixing and the duplication pattem between pulse trains is in the inclination for the jitter of a specific 
amount to always appear in the specific stage of a shift register. 

[0006] To the appearance mentioned above, it is the forerunner pulse phi 1. Switching transistor SI which 
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answers and corresponds The data line Yl with which it flows and a video signal corresponds from the 
common signal line SIG It is sampled. Next, late-coming pulse phi 2 Switching trtmsistor S2 which answers 
and corresponds The data line Y2 with which it flows and a video signal corresponds from the common 
signal line SIG It is sampled. At this time, when there is a jitter, it is the forerunner pulse phi 1 . Before 
falling, it is the late-coming pulse phi 2. Since it starts, the shake of potential arises in a signal line SIG 
according to a charge and discharge current in the meantime. Since it is generated before a forerunner pulse 
falls, this potential shake is the data line Yl . It will be sampled and is the data line Yl as a result. An error 
will arise in sampling data. Since it depends for this error on the amount of jitters, especially a jitter will 
always appear in a remarkable specific stage. When this is seen as the whole screen, it becomes the so-called 
vertical reinforcement, and it appears, and has the trouble of spoiling image quality remarkably. Generally, 
since [ that it is high and ] the impedance of a signal line of the output impedance of the video driver which 
outputs a video signal to a signal line SIG is also high, it is strongly influenced of the jitter of a level switch 
driving pulse, and its vertical reinforcement or fixed duplication pattem of an image is remarkable. 
Furthermore, in order to lower the clock frequency of a horizontal scanning circuit and to attain low-power- 
ization, when the so-called RGB coincidence drive is performed, since the number of trains of a pixel 
decreases seemingly, there is a trouble that a vertical-reinforcement defect becomes much more remarkable. 
[0007] This invention aims at giving a fixed duplication pattem removal fLxnction to the horizontal scanning 
circuit built in an active matrix liquid crystal display, and improving the vertical-reinforcement defect of an 
image in view of the trouble of a Prior art mentioned above. 
[0008] 

[Means for Solving the Problem] The means provided in order to solve the technical problem of a Prior art 
mentioned above and to attain the purpose of this invention is as follows. Namely, two or more pixel 
electrodes arranged in the shape of a matrix and the active element connected to this pixel electrode. The 
substrate which is having steadily the gate line connected to the 1st electrode of this active element, and the 
data line connected to the 2nd electrode of said active element, In the liquid crystal display equipped with 
the liquid crystal layer pinched by the substrate of one of these between the substrate of another side by 
which opposite arrangement was carried out, and both substrates The forerunner level switch driving pulse 
of eye N stage or the forerunner level switch driving pulse of eye N stage and abbreviation equiphase is 
made into a control signal. A means to prepare the scanning circuit which generates the Mth step of late- 
coming level switch driving pulse which has falling of the forerunner level switch driving pulse of eye said 
N stage and a standup in phase was provided. This scanning circuit functions on the appearance with which 
a forerunner sampling [ / N stage ] and the late-coming sampling corresponding to the Mth step do not lap 
while sampling the video signal by which sequential supply is carried out to said data line. 
[0009] It consists of fixed pattem removal circuits which control the output timing of the Mth step of late- 
coming level switch driving pulse which accepts a shift register for this horizontal scanning circuit to 
specifically carry out sequential generating of the level switch driving pulse signal from the output section, 
and the foremnner level switch driving pulse of eye N stage generated previously as a control signal, and 
has falling of the forerunner level switch driving pulse of eye this N stage, and a standup in phase, this fixed 
pattem removal circuit — for example, the forerunner level switch driving pulse of eye N stage — a control 
signal — carrying out — the second departure of eye a stage (M=N +1) ~ he is trying to control the output 
timing of a level switch driving pulse 

[0010] The horizontal scanning circuit concerning this invention is widely [ not only a liquid crystal display 
but ] applicable to two dimensional address equipment. Two or more gate lines by which this two 
dimensional address equipment was arranged in parallel with X shaft orientations, Two or more data lines 
arranged in parallel with Y shaft orientations, and the 1 st scan section which carries out line sequential 
supply of the gate signal at said gate line, In order to access the data signal which is chosen as said data line 
by the gate signal supplied from the 2nd scan section and said gate line which carries out line sequential 
supply of the data signal, and is supplied from said data line, it has the active element prepared in the 
intersection of said gate line and the data line, respectively. In the two dimensional address equipment which 
has this configuration said 2nd scan section The shift register for carrying out sequential generating of the 
level switch driving pulse signal, The fixed pattem removal circuit which controls the output timing of the 
Mth step of late-coming level switch driving pulse which accepts the forerunner level switch driving pulse 
of eye N stage generated previously as a control signal, and has falling of the forerunner level switch driving 
pulse of eye this N stage, and a standup in phase. It consists of a delay circuit which delays the output from 
this fixed pattem removal circuit, and a switching means which answers the output which passed through 
this delay circuit, and allots a data signal to said data line a sampled part, respectively. 
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[0011] 

[Function] According to this invention, the horizontal scanning circuit has connected the fixed pattern 
removal circuit to the output stage of the shift register for carrying out sequential generating of the level 
switch driving pulse signal. This fixed pattern removal circuit is controlling the output timing of the Mth 
step of late-coming level switch driving pulse which accepts the forerunner level switch driving pulse of eye 
N stage generated previously as a control signal, and has falling of this forerunner level switch driving 
pulse, and a standup in phase. The output of a late-coming pulse is forbidden during the output of a 
forerunner pulse, and after a forerunner pulse falls, he is trying for a late-coming pulse to start certainly, if it 
puts in another way. Furthermore, the late-coming pulse outputted from the fixed pattem removal circuit is 
supplied to the video-signal sampling switch to which predetermined delay was able to be applied and which 
back-corresponds. Consequently, since a forerunner sampling [ of a shift register / N stage ] and the late- 
coming sampling corresponding to the Mth step will not surely lap, a vertical reinforcement or a fixed 
duplication pattem is removable. In this invention, in order to control the output timing of a late-coming 
pulse, the forerunner pulse is used. So, the addition of a circuit or the addition of the source of a clock which 
have a complicated configuration especially are not required. 
[0012] 

[Example] With reference to a drawing, the suitable example of this invention is explained to a detail below. 
Drawing 1 is the typical circuit block diagram showing an example which applied this invention to the 
active matrix liquid crystal indicating equipment. In addition, generally this invention is widely applicable to 
two dimensional address equipment not only in this 2-dimensional display. 

[0013] This equipment has two or more gate lines XI arranged in parallel with X shaft orientations, X2, — , 
two or more data lines Yn arranged in parallel with Y shaft orientations, Yn+1, Yn+2 and — so that it may 
illustrate. Furthermore, these gates track group is equipped with the 1st scan section which carries out line 
sequential supply of the gate signal or the vertical-scanning section, the 2nd scan section which carries out 
line sequential supply of the video signal at these data-lines group, or the horizontal scaiming section. 
[0014] each intersection of a gate track group and a data-line group ~ respectively — an active element 
(TFT) Tl and n, for example, thin film transistors, Tl, n+1, Tl, n+2, T2 and n, T2, n-hl, T2, and n+2 It is 
prepared. The corresponding liquid crystal cells LI and n, LI, n+1, LI, n+2, L2 and n, L2, n+1, L2, n+2, 
and — are connected to each TFT. Each liquid crystal cell consists of a pixel electrode, a common electrode 
which counters, and a liquid crystal layer pinched between two electrodes. Each drain electrode of TFT is 
connected to the pixel electrode, the gate electrode is connected to the corresponding gate line, and the 
source electrode is connected to the corresponding data line. Each TFT accesses the video signal which is 
chosen for every line by the gate signal supplied from a gate line, and is supplied from the data line by point 
sequential, and writes it in a corresponding liquid crystal cell. 

[0015] In addition, although not illustrated, on one substrate, two or more pixel electrodes arranged in the 
shape of a matrix, a TFT group, a gate track group, a data-line group, the vertical-scanning section, and the 
horizontal scanning section use a semi-conductor process, and are formed. Moreover, the common electrode 
is formed in the substrate of another side. An active matrix liquid crystal display can be obtained by 
pinching a superposition liquid crystal layer for both substrates through a predetermined gap. 
[0016] With reference to drawing 1 , the circuitry of the horizontal scanning section which makes the 
important section of this invention is succeedingly explained to a detail. The horizontal scanning section is 
equipped with shift register S/R. This shift register makes multistage connection of the flip-flop (D-FF) of D 
mold, since it is simple, cuts off eye N stage thru/or the N+2nd step, and has shown it. The NAND element 
is connected to each stage output section of a shift register. When correspondence with each stage of a shift 
register is shown especially, a suffix will be given to a reference mark NAND, For example, the NAND 
element connected to the output terminal of eye N stage is NANDn. It expresses. A suffix will be used when 
the regulation same about other components, signal pulses, etc. of a class needs to show correspondence 
relation with a shift register stage hereafter. From each NAND element, level switch driving pulse B is 
outputted one by one. Since the jitter is contained and the fixed duplication pattem is not removed, this pulse 
is called the primary pulse B below. 

[0017] The NOR element is connected to the output terminal of a NAND element. This NOR-element group 
constitutes a fixed pattem removal circuit. The delay element DLY is connected to the output terminal of 
each NOR element. These delay element group constitutes a delay circuit. Level switch driving pulse phi to 
which the jitter was removed by the output terminal of a delay circuit, and predetermined delay processing 
was performed is outputted. Hereafter, the pulse to which this processing was performed is called the 
secondary pulse phi. In fact, the outputs of a delay element DLY are the secondary pulse phi and its reversal 
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pulse. The transmission gate component S is connected to the output terminal of the pair of a delay element. 
These transmission gate elements constitute a switching means. The output terminal is connected to 
corresponding data-line Y while connection of the input terminal of each transmission gate component is 
carried out common to the signal line SIG which supplies a video signal. It restricts to the period when the 
secondary pulse phi is impressed, a transmission gate component flows, and a sampling transfer is carried 
out at data-line Y in which a video signal carries out sequential correspondence. 

[001 8] While the primary pulse B is supplied to the appearance mentioned above in one side of the input 
terminal of each NOR element which constitutes a fixed pattern removal circuit, the secondary pulse phi is 
inputted into the input terminal of another side. This NOR element controls the output timing of the late- 
coming primary pulse B which accepts the secondary pulse phi of a forerunner as a control signal, and has 
falling of this forerunner secondary pulse, and a standup in phase. In this example, the standup timing of the 
primary pulse B corresponding to the next step is regulated based on the secondary pulse phi corresponding 
to the preceding paragraph. For example, NORn [ / N stage ] phin-1 It is based and is Bn. The gate control is 
carried out. 

[0019] Moreover, each delay element DLY which constitutes a delay circuit consists of an inverter by which 
the series connection was carried out in this example. The desired amount of delay is obtained by setting up 
the connection number of an inverter suitably. In addition, predetermined delay arises also in a NOR 
element. Therefore, the amount of delay as the whole circuit totals a part for a part for a NOR element, and a 
delay element DLY. 

[0020] Next, the actuation of the horizontal scanning section shown in drawing 1 with reference to drawing 
2 and drawing 3 is explained to a detail. Based on the timing chart of drawing 2 , the output of the primary 
pulse B by shift register S/R is explained to the beginning. In D-FF of eye N stage of shift register S/R, it is 
data pulse Dn-1 from the preceding paragraph. It is transmitted. Moreover, the level clock signal HCKl and 
its reversal signal HCK2 are supplied to each stage of a shift register. In this example, the width of face of 
the data pulse D is set as a part for a round term of a clock signal. Data pulse Dn-1 from the preceding 
paragraph inputted into eye N stage of a shift register It is delayed by the half period of a clock by the 
inverter pair, and is reversed. It is An about the wave of the pulse which received this processing. It is 
shown by carrying out. This pulse An It is reversed with still more nearly another inverter and is the data 
pulse Dn of eye N stage. It is obtained. It is the data pulse Dn so that clearly from a timing chart. Data pulse 
Dn-1 of the preceding paragraph It jcompared and has shifted by the half period of a clock. Thus, shift 
register S/R carries out the sequential output of the data pulse Dn shifted by the half period of a clock, 
Dn+1, DnH-2, and -. 

[0021] The NAND element is connected to each stage output terminal of a shift register. For example, 
NANDn connected to eye N stage Data pulse Dn of this stage Data pulse Dn+1 of the next step Not-and 
processing is performed and it is primary PASURU Bn. It outputs. NANDn+1 which similarly was 
connected to the N+lst step of output terminal The following primary pulse Bn+1 It outputs, thus — while 
the primary pulse B by which the sequential output was carried out has the width of face equivalent to a part 
for the half period of a clock — the — it has shifted pulse width every. Shortly after putting in another way, 
after the primary pulse of the preceding paragraph is outputted, the primary pulse of the next step is 
outputted. Although the primary pulse by which a sequential output is carried out does not lap on logical 
level, since sagging is in the standup and falling of a pulse in fact, the case where a jitter arises and it 
overlaps mutually arises. 

[0022] Then, generation actuation of the secondary pulse phi is explained with reference to the timing chart 
of drawing 3 . NANDn of eye N stage **** — NORn which was mentioned above and which constitutes a 
fixed pattern removal circuit like It connects. This NORn Primary pulse Bn of eye N stage Secondary pulse 
phin-1 of the preceding paragraph NOR processing is performed and it is Pulse Cn. It outputs. It is this pulse 
Cn so that clearly from the timing chart of drawing 3 . Secondary pulse phin-1 of the preceding paragraph It 
starts synchronizing with falling, therefore, primary pulse Bn of eye N stage Pulse Cn which corresponds 
even if the jitter is contained from — this jitter is removed. This pulse Cn Delay element DLYn It minds, 
only the specified quantity is delayed and it is final secondary pulse phin. It is outputted. Thus, a fixed 
pattern removal circuit controls the output timing of a late-coming secondary pulse which accepts the 
secondary pulse of a forerunner as a control signal, and has falling of this forerunner secondary pulse, and a 
standup in phase, and removes a fixed duplication pattern. Secondary pulse phin-1 by which such processing 
was performed and the sequential output was carried out, phin, phin+1, and — can remove the vertical- 
reinforcement defect of the display image which did not overlap mutually and had become a problem 
conventionally. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1/26/2006 



JP,05-216441,A [DETAILED DESCRIPTION] 



Page 5 of 5 



[0023] Drawing 4 expresses the example of a complete-change form of the circuit shown in drawing 1 , 
especially in order to make an understanding easy, cuts off only eye N stage of the horizontal scanning 
section, and has shown it. The same reference mark is attached about the same part as the component shown 
in drawing 1 . A different point is that the fixed pattern removal circuit consists of combination of Inverter I 
and a NAND element. The fixed pattem removal circuit which has this configuration has the same function 
as the fixed pattem removal circuit (NORn) shown in drawing 1 . 

[0024] With reference to drawing 5 , other examples of the horizontal scanning section concerning this 
invention are explained. In order to make an understanding easy, the same reference mark is attached about 
the same component as the horizontal scanning section shown in drawing 1 R> 1 . A different point from the 
example shown in drawing 1 is that the NAND element connected to each stage output terminal of shift 
register S/R is removed. Therefore, the data pulse D outputted from each stage of a shift register in this 
example is inputted into the NOR element which corresponds directly. In relation to this, not the secondary 
pulse phi from the preceding paragraph but the secondary pulse phi from a beforehand stage is inputted into 
other input terminals of each NOR element as a control signal. 

[0025] Next, actuation of the horizontal scanning circuit shown in drawing 5 with reference to drawing 6 is 
explained. Shift register S/R carries out the direct sequential output of the data pulse D which has the width 
of face equivalent to a part for a round term of a clock signal HCK mentioned above like. Each data pulse is 
shifted to half period [ every ] each other of a clock signal. A data pulse is divided into two groups in this 
example. In one group, the group of another side contains data pulse Dn+1 of an odd level eye, Dn-t-3, 
Dn+5, and — including the data pulse Dn of an even level eye, Dn-f2, Dn+4, and — . An even level group's 
data pulse and an odd level group's data pulse are used in order to sample the video signal supplied from a 
respectively different signal line. There is **** which pulse interference produces by the jitter in the same 
group. For this reason, by this example, the secondary pulse standup timing of the stage concemed is 
regulated by making not the secondary pulse of the direct preceding paragraph but the secondary pulse of a 
beforehand stage into a control signal, thus, second departure as this invention regulates the output timing of 
the specific late-coming pulse which generally has the possibility of pulse interference by making the pulse 
of a foremnner into a control signal and showed the specific late-coming pulse to drawing 1 ~ it is not 
restricted to a pulse. 

[0026] Thus, the situation which sets between and controls pulse generating timing appears, also when 
shown in drawing 7 . In this example, the width of face of the data pulse D transmitted within a shift register 
is set up for a long time, and is equivalent to two periods of a clock signal HCK. Even in this case, a shift 
register carries out the sequential output of the data pulse Dn to which the clock signal was half-period 
[ every ]-shifted mutually, Dn+l, Dn+2, Dn+3, DnH-4, Dn+5, and — . Pulse interference or bit interference is 
produced every three steps so that clearly from the timing chart of drawing 7 . For example, forerunner data 
pulse Dn Falling timing and late-coming data pulse Dn+4 Since there is standup timing in phase, **** 
which bit interference produces is among both. Therefore, the generating timing of the level switch driving 
pulse of the stage concemed will be regulated in this case by making the level switch driving pulse of four 
steps ago into a control signal. 
[0027] 

[Effect of the Invention] According to this invention, it is [ like ] effective in the vertical-reinforcement 
defect of a display image being removable by [ which were explained above ] preparing a fixed pattem 
removal circuit in a horizontal scanning circuit. Moreover, it has strong structure also to dispersion in the 
electrical property of each stage device while its circuitry is comparatively simple, since the fixed pattem 
removal circuit is controlling the output timing of a late-coming pulse using a foremnner pulse. Especially 
the horizontal scanning circuit with tliis fixed duplication pattem removal fimction can do remeirkable 
effectiveness so, when it applies to the active matrix liquid crystal display which adopts a RGB coincidence 
drive method. 



[Translation done.] 
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